Identification of a repressor and an activator of azoreductase gene expression in Pseudomonas putida and Xanthomonas oryzae.
Genes responsible for the production of azoreductase enzymes in 2 gram-negative bacteria, the soil bacterium Pseudomonas putida (AzoP) and the plant pathogen Xanthomonas oryzae (AzoX), were identified. The deduced amino acid sequences of AzoP and AzoX, share 46% amino acid identity to each other. Two different bacterial transcription factors, a repressor (AzoPR) and an activator (AzoXR), in P. putida and X. oryzae, respectively, were found to be divergently oriented to their respective azoreductase genes. Both regulators are LysR-type transcriptional regulators (LTTR) that respond to the azo dye inducer, methyl red (MR). AzoPR represses transcription of azoP in P. putida, which is reversed when cells are exposed to MR. Interestingly, in X. oryzae, AzoXR positively regulates azoX transcription upon MR induction. Moreover, despite their similarity, with 51% amino acid sequence identity, azoPR and azoXR are expressed differently in response to MR. The transcription of azoPR is increased in a dye concentration-dependent manner, while azoXR transcription is constitutive and relatively higher than azoPR. Both regulators are autoregulatory. Gel mobility shift assays (EMSA) verified the binding between the regulators and their corresponding promoter regions. Additionally, binding only occurred under reduced conditions in the presence of 0.5 mM dithiothreitol (DTT), indicating that the proteins are active in their reduced form.